impairment (Total score) and 4 memory subscales (general memory, frequency of forgetting, frequency of forgetting when reading, and remembering past events). Lower ratings signify greater perceived memory impairment.
Mixed effects models were used to test the effects of BEAT Cancer compared to UC on frequency of forgetting across the intervention (month 3) and follow-up (month 6). Baseline memory ratings, study site, and significant covariates identified in our previous work 6 were included in the analyses ( Table 2 ). All analyses were conducted using an intent-to-treat framework.
| RESULTS
A summary of the results is detailed in Table 2 . Adjusting for baseline memory and covariates, significant differences favoring BEAT Cancer were observed at postintervention in relation to overall frequency of forgetting, t(89.6) = 2.33, P = .02, frequency of forgetting subscale, t(95.8) = 2.13, P = .04, and remembering past events, t(100) = 3.18, P = .002. Group differences in remembering past events were maintained at follow-up t(122) = 2.43, P = .02. No differences in general rated memory and frequency of forgetting when reading were observed, P's > .40.
| DISCUSSION
Compared with UC, BEAT Cancer improved select subjective memory outcomes postintervention; however, most group differences
were not maintained at follow-up. These results parallel those observed in relation to objectively measured PA in our previous study. 6 This suggests that high levels of PA may beneficially influence memory impairments in BCS, but activity must be maintained in order for improvements in memory to continue. Positive associations between BCS' PA participation and executive functioning, visual-spatial processing, attention, working memory, verbal memory, and memory recall have been observed in other studies. 4 ,8 Yet few have investigated associations longitudinally or within the context of a randomized trial. 9 Exercise interventions targeting both subjective and objective cognitive function in cancer survivors warrant further study.
Group differences in subjective memory impairment were observed at postintervention even after adjustment for chemotherapy and hormonal therapy, suggesting that PA may benefit BCS' b P values based upon independent t-tests (continuous variables) and chi-square tests (categorical variables) of group differences at baseline.
Key points
• BEAT Cancer participants reported improved memory at postintervention compared to Usual Care.
• Only differences in remembering past events were maintained at 3-month follow-up.
• Decreases in physical activity following the intervention may partially explain follow-up results.
• Research testing the effects of physical activity on memory impairments in cancer survivors is needed.
• Importantly, while group differences at follow-up were not observed when PA was modeled as a continuous variable (ie, weekly minutes of moderate-to-vigorous PA), more BEAT Cancer participants met federal PA guidelines (ie, 150+ min per week of moderate intensity PA) at follow-up. 6 When coupled with the observed pattern of change in subjective memory over time, this suggests that PA levels above the guidelines may be needed to maintain memory function over time.
Prospective and experimental studies are needed to determine whether public health recommendations for PA are sufficient to remediate cognitive dysfunction in BCS.
Despite its strengths, this study is not without limitations. As memory was not the primary outcome of the BEAT Cancer trial, only self-report measures were included. As such, outcomes do not reflect actual memory functioning, rather perceptions of memory ability. 7 Interventions assessing other cognitive processes associated with CRCI and that include neuropsychological testing and brain imaging are needed. Because BEAT Cancer included group behavioral sessions and one-on-one behavioral counseling, it is possible that improvements in psychosocial health from these components are responsible for improvements in memory observed. 11 Indeed, a robust literature indicates the role of social support and interaction for improving cognition in older adults. 12 Therefore, further research dissecting the contributions of the social versus exercise components of BEAT Cancer to improvements in subjective memory is needed. Finally, participants represent a small, homogeneous sample of generally high-functioning BCS who were free of dementia, organic brain syndrome, or psychological disorder(s) that would preclude their participation, thereby limiting the generalizability of results. Participants also were not blinded to group assignment, which may increase the possibility of social desirability bias.
BEAT Cancer when compared with UC was successful in improving subjective memory impairments in BCS at postintervention. However, only differences in remembering past events were maintained at follow-up. Declines in PA observed at follow-up in our previous 
